Endonuclease V of Escherichia coli.
A small endodeoxyribonuclease )2.3 S) that is active on single-stranded DNA has been extensively purified from Escherichia coli so as to be free of other known DNases. It has an alkaline pH optimum (9.5), requires Mg2+, and makes 3'-hydroxy and 5'-phosphate termini. The nuclease nicks duplex DNA, particularly if treated with OsO4, irradiated with ultraviolet light, or exposed to pH 5. The uracil-containing duplex DNA from the Bacillus subtilis phage PBS-2 is an especially good substrate; it is made acid-soluble by levels of the enzyme which fail to produce any acid-soluble material in other single-stranded or duplex DNAs. Neither RNA nor RNA-DNA hybrid are degraded by the enzyme. The enzyme specificity suggests that it might act at abnormal regions in DNA, so that its in vivo function could be to initiate an excision repair sequence. Its high activity on uracil-containing DNA could imply that the enzyme provides an alternative mechanism for excising uracil residues from DNA to the pathway utilizing uracil-DNA N-glycosidase. We suggest that this enzyme be designated as endonuclease V of E. coli.